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Field Experiments with an Air-Curtain Flame Weeder
Abstract
While attempts to control weeds in row crops using flaming alone normally have resulted m lower yields than
when weeds were controlled by mechanical and/ or chemical methods, this probably was due both to thermal
damage to the crops and to inadequate weed control. The specific objectives of this project were to determine:
• If the air-curtain method of flaming improves on previous flaming techniques
• If flaming as the principal means of weed control needs supplementary weed control measures
• If flaming gives better weed control than conventional chemical methods.
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Field Experiments 
Ylith an 
Air-Curtain Fla111e Weeder 
W H ILE attempts to control weeds in row cr~ps using flaming alone normally have resulted m lower 
yields than when weeds were controlled by me-
chanical and/ or chemical methods, this probably was due 
both to thermal damage to the crops and to inadequate 
weed control. The specific objectives of this project were 
to determine : 
• If the air-curtain method of flaming improves on pre-
vious flaming techniques 
• If flaming as the principal means of weed control 
needs supplementary weed control measures 
• If flaming gives better weed control than conven_tional 
chemical methods. 
Yield of corn and soybeans per acre and dry weight of 
weeds per acre were used as criteria in judging the worth 
of each treatment. A split-plot design was used, with seven 
main plot treatments (Table 1) . There were five replica-
tions of the experiment; each subplot consisted of 4 rows 
- two outer rows and two middles - covering about 0. 2 
acre total. 
Conventional flaming treatments (Table 1, Treatments 
1-4) were applied with a four-row commercial rear-
mounted flame cultivator. This machine could not treat the 
middles between the rows; treatments therefore were sup-
plemented using the newer flamer there. 
Developed by the authors in 1966, the air-curtain flamer 
was enlarged to a four-row machine for the 1967 season. 
A separate LP-gas supply line was added for the burners 
flaming the middles. Thus there were two independent LP-
gas circuits - each was equipped with a pressure regulator, 
shutoff valve and pilot valve. The pairs of burners on each 
side of the individual rows (side burners) could operate 
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TABLE 1. SUMMARY OF EXPERIMENTAL TREATMENTS 
Whole plot treatment 
None 
2 Shovel cultiva tion until 
12 in. tall 
3 Rotary hoeing 
4 Pre-emergence chemical 
5 Shovel cultivation + pre-
emergence chemical + air-
curtain flamer 
6 Pre-emergence chemical 
+ shovel cultivation 
7 Rotary hoeing + shovel 
culti vation 
Subplot treatment 
Commercial fl amer 
2 Air-curtain flamer 
Commercial flamer 
2 Air-curtain flamer 
1 Commercial flamer 
2 Air-curtain flamer 
1 Commercial flamer 
2 Air-curtain flamer 
None 
2 None 
1 None 
2 None 
1 None 
2 None 
at a different gas pressure than the burners for the middles. 
Either set of burners could be operated alone. 
The fan on the four-row machine delivered about 3000 
cu ft per min at 1 in. wg static pressure. This watergage 
helped the operator adjust the air supply for the crop and 
weed conditions. A 3.5 hp gasoline motor drove the fan . 
Mechanical and Chemical Treatments 
A shovel cultivator without shields and a conventional 
rotary hoe were used; chemicals were applied in bands with 
an experimental-plot sprayer. 
The corn and soybeans were planted on May 19. The 
corn was planted where soybeans had grown the previous 
year. The field received 250 lb per acre of 0: 20: 20 fertilizer 
on April 5 and 200 lb per acre of anhydrous ammonia on 
April 2 5. The corn starter ferti lizer was 150 lb per acre of 
5: 20: 20. The soybeans were planted where corn had been 
the previous year. The bean field received 300 lb per acre 
of 0: 20: 20 ferti lizer on April 5. The corn variety was De-
Kalb XL-45 and the soybean variety was Hawkeye. The 
row width was 30 in. 
Atrazine was applied to the corn in 15-in. bands the 
day following planting. The application rate was 3.8 lb per 
acre in 20 gal of water. Amiben was applied to the beans 
in a similar manner the day after p lanting. The application 
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TABLE 2. CHRONOLOGICAL SUMMARY OF TREATMENTS 
Date 
Pre-emergence 
Chemical 
Rotary 
Hoeing 
Treatment 
Shovel 
C ultivation 
Commercial 
Flamer 
Air-Curtain 
Flamer 
Beans Corn Beans Com Beans Com Beans Corn Beans Corn 
May 20 *4,5 ,6 4,5,6 
June 3 3,7 3,7 
June 20 2,6,7 
June 21 
June 22 
June 27 
July 1 
July 6 5,6,7 
*Numbers refer to whole plot numbers given in Table 1. 
rate was 4 qt per acre in 20 gal of water. Application rates 
refer to. the actual area sprayed - not to the total field area. 
Crops in the first flaming were parallel-flamed with both 
flamers by setting the burners to project the flame parallel to 
the row. The burners on either side of a row were set 11 in. 
apart. The objective of treatment 2 was to provide weed 
control by shovel cultivation until the crops were about 12 
to 14 in. high. Because it wasn't possible to sh_ovel cultivate 
the corn before it was 12 to 14 in. high, flaming was done 
without prior cultivation. Flaming was not applied to the 
treatment-2 plots in soybeans until the crop was 12 to 14 
in. high. 
The LP-gas pressure at the regulator was 25 psi for the 
conventional flame weeder. The side burners of the air-
curtain flamer operated at a gas pressure of about 40 psi at 
the regulator and the middle burners operated at 50 psi at 
the regulator. The fan outlet air pressure on the air-curtain 
flamer was 0.75-in. static wg. The forward speed was 4 
mph. These air-curtain flamer settings were used both for 
corn and soybeans. 
Because weeds in the row middles cannot be controlled 
using a conventional flamer, the middles in conventional-
flamer plots were flamed with the middle burners of the 
air-curtain flamer. Here the gas pressure was 50 psi and the 
air pressure at the fan was 1-in. static wg. 
Table 2 presents a chronological summary of treatments 
throughout this project. 
Burner and gas pressure settings were the same for the 
second flaming on June 22. Here the corn was 12 to 16 in . 
high and the soybeans 10 to 11 in. high. Soybeans in treat-
ment 2 were not yet tall enough for flaming. 
Weed Control Effectiveness 
Weeds in the row middles were not satisfactorily con-
trolled by the middle burner of the air-curtain flamer. For 
the third flaming the small burners previously used here 
6,7 
2,5 
5 
5,6,7 
1,3,4 
1,3,4 
1-4 
1-4 
1-4 
1-3 
1,3,4,5 1-5 
1,3,4,5 1-5 
1,2,3,5 
1-5 
were replaced by standard-size, commercially available 
flame-weeder burners . These burners, operating at a gas 
regulator pressure of 22 psi, controlled weeds successfully. 
The side burners of the air-curtain flamer operated at 45 
psi, and the burners of the commercial flamer operated at 
30 psi . The air pressure at the fan was 0.675-in. static wg. 
For the third flaming the burners on the commercial 
flamer were set to project the flame perpendicular to the 
row apd were operated according to the general recommen-
dations for cross flaming. The burners next to the rows in 
the case of the air-curtain flamer were turned inward 15 
deg from an orientation parallel to the row. With the ex-
ception of treatment 4 in corn, all plots were flamed at a 
forward speed of 3.75 mph. The middles between the rows 
of the sub-plots to be flamed with the commercial machine 
were flamed with the middle burners of the air-curtain 
flamer; it was set for a pressure of 1-in. static wg. Forward 
speed was 3 mph. 
In mid-July the weed population was sampled. Two 
samples were taken from each of the two middle rows, 
giving four weed samples per subplot. These two locations 
were chosen at random within the rows. The aboveground 
portion of the weeds in a strip 6 in. on each side of the 
row and 6 ft in length was harvested. These samples were 
weighed and their moisture content determined. The dry 
weight of these weeds was then calculated. 
Because no untreated controls were used to provide an 
estimate of the potential weed population, unweeded strips 
5 ft wide were left in each of the seven main plots in all 
five replications. These strips separated the / two subplots 
within each main plot. Two samples from an area 6 ft by 
1 ft were taken at random from these strips. Moisture-con-
tent determinations were made and the sample weights ex-
pressed on a dry matter basis (Table 3). 
(Continued on page 362) 
TABLE 3. WEED WEIGHTS IN POUNDS OF DRY MATTER PER ACRE 
Treatment 1 2 3 4 5 6 7 
Subplot 2 2 2 2 
Plot Corn 332 44 110 54 68 10 19 18 1 1 23 
means Soybeans 103 29 63 32 67 45 3 6 0 9 18 
Check-
Corn 7,500 9,100 8,400 6,700 7,400 6,200 8,300 strip 
mean Soybeans 5,100 4,500 6,100 5,000 5,200 5,000 4,200 
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. .. Storing Shelled Corn 
expected to remove 1 to 2 percentage points of moisture in 
60 days - increasing the value of the product 3 to 6¢ per 
bu. Holding grain off the market 60 days following harvest 
has traditionally been worth lOS! per bu, indicating aerated 
temporary storage may return 10 to 20¢ per bu above costs. 
Disadvantages included extra labor to put down the 
plastic sheets, duct work, and wiring; risk of loss from 
power failure, rodents, and vandals; labor for regular in-
spection to adjust air intakes during severe rain or snow. 
The suction fan holds the plastic sheets firmly in place, 
protecting the grain from precipitation in the form of rain, 
freezing rain, sleet, and snow. A static suction of 3 to 4 in. 
of water equals 15 to 20 lb per sq ft. A pressure as low as 
0.5 in. of water seems adequate to prevent damage from 
40 mph winds. 
A two-fan system- one '0.75 hp and one 3 to 5 hp -
offers some advantages. The larger fan can move a maxi-
mum amouri.t of air when lower ambient temperatures are 
available at night or as a cold front passes through. That 
fan can be turned off and the small fan mounted over its 
outlet to provide the suction to hold the plastic in place 
with all air intakes to the grain pile closed for prolonged 
periods of warm rain or fog. 
An air collection box or perforated duct with an air-
Air-Curtain Flame Weeder 
(Continued from page 359) 
Summary and Conclusions 
Table 4 shows the mean yields of corn and soybeans for 
the subplots within whole plots 1 through 4 and for whole 
plots 5 through 7. This experiment has shown that flaming 
alone or flaming with chemical, rotary hoeing, or cultiva-
tion as a supplement can control weeds to produce yields at 
least equal to those produced with shovel cultivation plus 
rotary hoeing or chemical weed control. The soybean plots 
with flame weed control outyielded those with shovel culti-
vation as the main method of weed control. The soybean 
plots where weeds were controlled by shovel cultivation 
showed a higher disease infestation than the flamed plots 
- a reasonable explanation for this yield difference. 
The weather in June was wet, preventing flaming while 
the crops were small. Calm conditions on the days when 
flaming was done permitted the conventional flamer to per-
form well. These circumstances may have prevented some 
of the advantages of the air-curtain flamer from becoming 
intake effective area of 100 sq ft is satisfactory for a 
10,000-bu pile with a fan that draws 5000 cfm. During 
cool periods the corners or the ends of the plastic should 
be opened to draw as much air as possible into the grain 
without letting the plastic become unstable in the prevail-
ing wind. An opening of about 1 ft by 15 ft at each end 
usually is practical, although high winds blowing directly 
into these openings may billow the plastic and allow more 
air to enter than the fan can draw off. Then the entire sheet 
becomes unstable. 
The grain should be piled uniformly, with sufficient 
clear space on the bottom of th7(pile. A "throw-over" 
measurement should be made occasionally to see that the 
distance over the pile is not greater than can be covered by 
the top sheet. 
A well-drained location that's slightly mounded in the 
center is best. 
Summary 
The operating cost of low-temperature dehydration 
may be higher than for other faster drying methods; the 
low initial investment in equipment, however, and the 
elimination of management difficulties during the harvest 
rush are in its favor. The safe storage and drying of wet 
corn does involve some risk, depending on favorable am-
bient temperatures and relative humidities. This risk should 
be considered in the evaluation of low-temperature grain 
conditioning. • • 
evident. Had the middles of the conventional-flamer rows 
not been flamed with the air-curtain flamer, virtually un-
controlled weed growth would have occurred. 
When a supplementary weed control was used, no dif-
ference in weed control was detected between the two 
flamers in either corn or soybeans. Flaming provided weed 
control equal to that with shovel cultivation. Using flame 
control plus shovel cultivation, along with supplementary 
chemical control (treatment 5), did not affect the yield of 
corn or soybeans. 
When used without a supplementary weed control 
measure, the air-curtain flamer gave better weed control in 
corn than did the conventional flamer. Additional weed 
control was required with the conventional flamer. 
While in soybeans both flamers gave good weed control, 
there was some evidence that the air-curtain flamer was 
superior when no supplementary weed control was used. 
The soybean plots where weeds were controlled mainly by 
flame did outyield those where control was mainly by culti-
vation. This yield difference may have been due to a root 
rot - the root rot in soybeans increased directly as the num-
ber of shovel cultivations increased. • • 
TABLE 4. YIELDS OF CORN AND SOYBEANS (bu per acre ) 
Treatment 1 2 3 4 5 6 7 
Subplot ·1 2 1 2 1 2 2 
Corn 152.7 148.2 149.5 148.3 156.3 
.(15.5% mC) 
145 .S 156.3 161.S 144.9 146.9 153.6 
Soybeans 39.13 40.03 40.30 39.34 43.14 42.22 40.73 40.40 37.96 37.89 38.71 
(13% mi:) 
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